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(54) HEAT TREATMENT APPARATUS HAVING DESTATICIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat treatment 
apparatus provided with a destaticizer, capable of 
performing static charge elimination of products at the same 
time as heat treatment. 

SOLUTION: A machine room 3 is arranged under a heat 
treatment room 1, a window is made on a partition 4 
between the machine room 3 and the heat treatment room 
1, the machine room 3 is shielded with a shield 38 formed of 
a member that passes through soft x-rays, and soft x-rays 
are radiated upward through the window to the heating air 
or cooling air in the heat treatment room 1 by a soft x-ray 
irradiation device 30 provided in the machine room 3. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the thermal treatment equipment which ends, supports much plate-like goods for spacing 
almost in parallel, and heat-treats by ventilating the gap of these plate-like goods in heating air or 
cooling air. While forming soft-X-ray irradiation equipment in a way outside the path which ventilates 
these plate-like goods in said heating air or cooling air The covered member formed with the ingredient 
which prepares an aperture in some walls which constitute this path, and penetrates soft X ray in this 
aperture is inserted in. The thermal treatment equipment with an electric discharge function 
characterized by for said soft-X-ray irradiation equipment having constituted from said plate-like goods 
of said heating airstream or a cooling air style possible [ the exposure to soft X ray ] to the upstream 
through said aperture, and surrounding said whole thermal treatment equipment substantially with the 
wallplate which does not penetrate soft X ray. 

[Claim 2] The thermal treatment equipment with an electric-discharge function according to claim 1 
which constituted so that soft X ray might be irradiated upward to the heating airstream or the cooling- 
air style of said heat treatment interior of a room through said aperture with said soft-X-ray irradiation 
equipment which inserted in the covered member formed with the ingredient which prepares said 
aperture in the bridgewall of machine room and a heat treatment room, and penetrates soft X ray, and 
was formed in said machine room, while arranging said machine room down said heat treatment room 
and dividing this thermal treatment equipment into a heat treatment room and machine room. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the thing about the thermal treatment equipment which this invention ends, 
supports much plate-like goods for spacing almost in parallel, and heat-treats by ventilating the gap of 
the plate-like goods concerned in heating air or cooling air — it is — detailed — this thermal treatment 
equipment - it is related with the thermal treatment equipment equipped with the equipment (henceforth 
an electric discharger) from which it is and static electricity of the plate-like goods concerned is 
removed. 
[0002] 

[Description of the Prior Art] When carried in by the robot hand etc. into equipment, static electricity 
charged in the last process or a conveyance process will usually be held the work piece processed with 
such a thermal treatment equipment. And in the substrate which has TFT (thin film transistor) which 
came to be mass-produced especially in recent years, the destruction of TFT at the time of discharge of 
the charge charged in this has been a problem. 

[0003] As a conventional electric discharger, the approach of spraying the ionized gas by corona 
discharge on the charged body, and discharging it is learned as indicated by JP,9-213597,A, for 
example. However, if the charged body is separated from the electrode by this approach, since the ion 
generated with much trouble does not reach to the charged body and it cannot be said to be an effective 
approach, it is difficult to discharge to coincidence the plate-like body stored for setting to this invention 
multistage. 

[0004] In addition, the electric discharger which used soft X ray is proposed as indicated by JP,8- 
45695,A. If it is in this equipment, it has a means to form gas flow which covers the soft-X-ray exposure 
section. After blowing away and avoiding the exposure section by the flowing gas, while the gas ion 
generated in the space section between the charged body and the soft-X-ray exposure section is 
transported to the charged body, that dust etc. adheres to the soft-X-ray exposure section Forward and 
negative ionized gas is generated and the charged body is discharged in the location where the soft X ray 
irradiated from the soft-X-ray exposure section reached the charged body. In the case of this equipment, 
the direct exposure of soft X ray is required, the charged body can be discharged according to an 
individual, but it is unsuitable that the plate-like body stored in multistage like this invention discharges 
electricity, in order to take time and effort. Moreover, with the configuration of the usual electric 
discharger, when it is going to apply to a thermal treatment equipment, there is a possibility that the 
electric discharger (soft-X-ray irradiation equipment) itself may be destroyed by processing heat. 
Furthermore, since a limitation is in the thermal resistance of an electric discharger, it is difficult to 
include in the interior of a thermal treatment equipment, and to discharge electricity. That is, although 
the head for a soft-X-ray exposure has the life of 8000 hours under ordinary temperature, for example, in 
the environment exceeding 280 degrees C, there is un-arranging [ of becoming use impossible in an 
instant ]. [0005] 

[Problem(s) to be Solved by the Invention] In response to the request of the high efficiency of 



production of a substrate, or ^^zation which has TFT which was ment^^d above, the thermal 
treatment equipment used in the production process of those members tends to respond to coincidence or 
heat treatment having come to be performed one by one multistage, and this invention tends to offer the 
thermal treatment equipment equipped with the electric discharger which can also perform electric 
discharge actuation of a production member to heat treatment and coincidence. 
[0006] 

[Means for Solving the Problem] The thermal treatment equipment with an electric discharger applied to 
this invention in order to attain the above-mentioned purpose Open the plate-like goods according to 
claim 1 which are a large number like, and spacing is supported almost in parallel. While being the 
thermal treatment equipment which heat-treats by ventilating the gap of these plate-like goods in heating 
air or cooling air and forming soft-X-ray irradiation equipment in a way outside the path which 
ventilates these plate-like goods in said heating air or cooling air The covered member formed with the 
ingredient which prepares an aperture in some walls which constitute this path, and penetrates soft X ray 
in this aperture is inserted in. Said soft-X-ray irradiation equipment constitutes from said plate-like 
goods of said heating airstream or a cooling air style possible [ the exposure to soft X ray ] to the 
upstream through said aperture, and it is characterized by surrounding said whole thermal treatment 
equipment substantially with the wallplate which does not penetrate soft X ray. 
[0007] According to the thermal treatment equipment with an electric discharger concerning claim 1 
which has the above-mentioned configuration, heating air or cooling air is sprayed on the multistage 
letter goods of parallel which opened spacing and was supported almost in parallel, and each plate-like 
goods are heat-treated. While the air for heat treatment contacts each plate-like goods in this condition 
with the +/-ion which soft X ray was irradiated by the upstream of the flow of the heating air over each 
plate-like goods, or cooling air from soft-X-ray irradiation equipment, and the ion of tales doses was 
generated for +(plus)/- (minus) by the upstream part of each plate-like goods by high concentration in 
the airstream for heat treatment according to an exposure operation of this soft X ray, and was 
generated, it flows away. Thereby, electricity is discharged by heat treatment and coincidence when 
plate-like goods are charged. Moreover, since the air for heat treatment circulates the gap of each plate- 
like goods and each plate-like goods are contacted uniformly, even when being inserted and contained 
by frames, such as car gondola, multistage, for example, electricity can be discharged certainly. On the 
other hand, since soft-X-ray irradiation equipment is intercepting soft-X-ray irradiation equipment with 
the circulation way of the air for heat treatment through the aperture which formed soft-X-ray irradiation 
equipment in the way outside the path, and was prepared in some walls which constitute a path, soft-X- 
ray irradiation equipment is not heated remarkably, or a life does not become short. 
[0008] While arranging said machine room down said heat treatment room and dividing said thermal 
treatment equipment into a heat treatment room and machine room like, it is desirable to constitute so 
that soft X ray may be irradiated upward to the heating airstream or the cooling air style of said heat 
treatment interior of a room through said aperture with said soft-X-ray irradiation equipment which 
inserted in the covered member formed with the ingredient according to claim 2 which prepares said 
aperture in the bridgewall of machine room and a heat treatment room, and penetrates soft X ray, and 
was formed in said machine room. 

[0009] According to the thermal treatment equipment with an electric discharger according to claim 2, 
since soft-X-ray irradiation equipment is located down the heat treatment room, even if it is hard to be 
influenced of the processing heat even if a heat treatment room is maintained at hot environments and 
the covered member of soft-X-ray permeability of an aperture may be damaged, the effect on soft-X-ray 
irradiation equipment will be suppressed to the minimum. 
[0010] 

[Embodiment of the Invention] Below, the gestalt of the operation which applied this invention to the 
car gondola rise-and-fall-system thermal treatment equipment is explained based on a drawing. 
[001 1] Drawing 1 and drawing 2 show the whole outline configuration of the car gondola rise-and-fall- 
system thermal treatment equipment concerning one example of this invention. 
[0012] The thermal treatment equipment A of this example is equipment which opens spacing in the 



vertical direction for the work piece W which consists of much plate-like grods, for example, many 
LCD (liquid crystal image formation equipment) glass substrates, supports to multistage in parallel, 
ventilates these work pieces W in heating air or cooling air in the direction of an arrow head, and heat- 
treats a work piece W. and the soft-X-ray irradiation equipment arranged in the thermal treatment 
equipment A as detail structure was shown in drawing 3 and drawing 4 ~ Io — it has as NAIZA 30. 
[0013] As a usual main component, like drawing 1 and drawing 2 , the thermal treatment equipment A 
formed the air conditioned room 2 in the upper part of the heat treatment room 1, and is equipped with 
machine room 3 down the heat treatment room 1 . The heat treatment room 1 and an air conditioned 
room 2 are also making machine room 3 surround by another common adiabatic wall 4 while making 
them surround by the common adiabatic wall 4. Moreover, machine room 3 is formed in the shape of a 
frame of the structure 5 which consists of the channel material which constitutes casing. Opening was 
prepared in the transverse plane of the heat treatment room 1, the door 6 for maintenance constituted 
possible [ closing motion ], and the opening 15 of the shape of a slit for receipts and payments of a work 
piece W has opened in the tooth back of the heat treatment room 1 as opening opened and closed by the 
shutter 7 at a part of adiabatic wall 4. 

[0014] Into the heat treatment room 1, in a work piece W, it opens, spacing is arranged up and down, 
multistage possible [ rise and fall of the car gondola 1 1 of the shape of a frame which can be inserted ], 
the predetermined space 10 is opened from car gondola 1 1, and the dust filter 9 is arranged in the 
upstream (right-hand side of drawing 1 ). The high efficiency filter by which a common name is carried 
out to a HEPA filter as a dust filter 9 can also be used. The supplied-air duct 8 makes the entrance side 
of a dust filter 9 open for free passage to the upside air conditioned room 2, and it is prepared, and a jet 
pipe 12 makes the upside air conditioned room 2 open for free passage to the outlet side of car gondola 
11, and is prepared in it. A heater 13 is arranged in the center section in an air conditioned room 2, the 
blower 14 of a pair is arranged in the downstream (right-hand side of drawing 1 ), and 14m of electric 
sections of each blower 14 is projected to the transverse-plane and tooth-back side like drawing 2 , 
respectively. On the other hand, in machine room 3, the car gondola elevator style 20 grade is arranged. 
[0015] In addition, although not illustrated, an air-supply-and-exhaust fan, a duct, etc. which are used 
when carrying out continuation discharge of the sublimate gas, such as a photoresist which a work piece 
W generates, or dropping internal temperature are suitably prepared in the tooth-back side of the heat 
treatment room 1. moreover, Io - NAIZA 30 and its controller 31 are arranged in machine room 3. 
[0016] Car gondola 1 1 has about 30 steps of work-piece receptacles which are not illustrated, and 
supports a work piece W in each stage. Although the car gondola elevator style 20 of this example is a 
lower support mold and is omitting detailed illustration, it is installing downward the rise-and-fall shaft 
21 which you make it go up and down in support of car gondola 1 1 from an inferior-surface-of-tongue 
side from the inferior surface of tongue of car gondola 1 1 . The nut 22 which makes it go up and down 
this is connected with the lower limit section of the rise-and-fall shaft 21 through the connection 
member. The ball screw 24 screwed in the main screw section of a nut 22 is supported free [ rotation ] 
through the up-and-down bearing 25. It connects with the motor which is not illustrated through the 
pulley 23, and a ball screw 24 rotates and a ball screw 24 makes it go up and down a nut 22, when a 
motor rotates. Moreover, the lower limit side is connected to the slider 26 of a pair through the 
connection member, and it is shown to the rise-and-fall shaft 21 with a slider 26 to rise and fall of the 
rise-and-fall shaft 21 along with the linear guide rail 27 of a pair. 

[0017] In the thermal treatment equipment A constituted as mentioned above, receipts and payments of a 
work piece W are performed in the following modes. That is, where a shutter 7 is opened wide, since 
receipts and payments of a work piece W are performed in the location of the slit-like opening 15, the 
sequential receipts and payments of the work piece W contained in car gondola 1 1 can be carried out by 
making it go up and down car gondola 1 1 in the vertical direction gradually. 
[0018] next, Io - the example of structure of the mounting area of NAIZA 30 is explained in detail. 
[0019] it is shown in drawing 3 and drawing 4 - as - Io ~ the mounting area of NAIZA 30 The annular 
base material 32 fixed to the structure 5 which constitutes machine room 3, the case 33 where upper 
limit is attached in this base material 32, the middle tie-down plate 34, and a mounting bracket 35 are 



minded. Io attached in the prec^^rmined location - air was blown off in^fcirection of an arrow head 
shown in NAIZA 30 and drawing 3 , and the internal ambient atmosphere of a case 33 is cleaned, or it 
has the fan 36 for cooling, its jet pipe 37, etc. 

[0020] One side face of a case 33 is equipped with a fan 36, and the end of a jet pipe 37 is connected to 
the field which counters with a fan 36. a part of structure 5 between the heat treatment rooms 1 the 
batch frame part material 38 - Io — opening (aperture) which the soft X ray irradiated from output 
aperture 30a of the soft X ray of NAIZA 30 passes is formed. Although this opening is located between 
the heat treatment room 1 and machine room 3 and the shielding material (henceforth transparency 
aperture material) 39 of soft-X-ray permeability is inserted in, in this example, the transparency aperture 
material 39 opens spacing and is prepared in the duplex. In addition, sign 9a in drawing 4 is perforated 
plate casing of a dust filter 9 ( drawing 1 ). 

[0021] Io ~ since it is the electric discharger of a soft-X-ray exposure method, and NAIZA 30 is a feeble 
X-ray even if it calls it an X-ray, it is easy to defend it and its safety is high compared with ordinary X- 
ray emission equipment. Since according to this soft-X-ray exposure the reverse electrification 
effectiveness does not have the ion of the both sides of plus/minus simultaneously in the irradiated 
whole region, either, since it is moreover generated by high concentration, equivalence and, an 
electrification body is adsorbed in the ion of a reverse sign and an electrification charge is neutralized, 
the very effective electric discharge effectiveness is demonstrated. 

[0022] Io ~ NAIZA 30 is installed into the machine room 3 isolated by the structure 5 grade in part in 
the heat treatment room 1, and soft X ray is irradiated upward [ into the heat treatment room 1 ] through 
the transparency aperture material 39. The exposure location of this soft X ray is set up so that the 
heating airstream or the cooling air style by which a supplied air is carried out towards car gondola 1 1 
into the heat treatment room 1 may be irradiated. The transparency aperture material 39 has dual 
structure, and it not only intercepts heating air or cooling air, but it has adiabatic efficiency as described 
above, moreover, the thing to which the transparency aperture material 39 penetrates soft X ray it is - 
****ing - polyimide material (trade name Kapton film) - a RYUMU metallic thin plate etc. can be 
very used. Io - the soft X ray from NAIZA 30 passes the transparency aperture material 39, is irradiated 
by the space 10 in the heat treatment room 1, and makes ion generate during the heating air which passes 
through that, or cooling air 

[0023] Therefore, according to an operation of the ion under heating air or cooling air, even if the work 
piece W is accumulated by multistage in car gondola 11, electric discharge is effectively performed, at 
the same time a work piece W is heat-treated by the heating air or cooling air. Exposure include-angle 
alpha-beta of soft X ray is set as beta= 60 degrees by the batch frame part material 38 in alpha= 30 
degrees and the direction of depth D in the direction of width-of-face B by this example. 
[0024] by the way, Io - although, as for any, exchange of a head is needed since the head of NAIZA 30 
is superannuated by the time — this example — Io — since NAIZA 30 is arranged to the inside of 
machine room 3, the fall of the life by heat does not take place, although it is needless to say - Io - if 
NAIZA 30 is in a hot blast path - the replace interval - extremely - short **************. 
[0025] As for the electric discharger of this example applied to the thermal treatment equipment A 
constituted as mentioned above, the following outstanding electric discharge effectiveness is 
demonstrated. That is, although the electric discharge effectiveness by soft X ray is generally acquired 
by irradiating soft X ray at the direct charged body, if it is made such a configuration, when heat-treating 
what inserted the work piece W into car gondola 1 1 like the thermal treatment equipment A in this 
example multistage, the work piece W in the heat treatment room 1 cannot be discharged. For this 
reason, it must discharge one work piece at a time during conveyance, and effectiveness will be very bad 
as indicated by the advanced technology (JP,9-213597,A), for example. Since all the work pieces W 
inserted into car gondola 1 1 in the above-mentioned example can be discharged at once to heat treatment 
and coincidence compared with this, it is very efficient, and the electric discharge effectiveness is also 
uniform, and it is certain. 

[0026] Now, since a completely new solution means to discharge electricity by receiving the charged 
body (work piece W) in the case of this invention, not irradiating soft X ray, but irradiating the air 



flowing through directly, and minding the air was used as described above^n order to prove the 
effectiveness of this invention, artificers conducted the next experiment. 

[0027] Drawin g 6 shows the global placement of the experimental device which checks the electric 
discharge effectiveness of soft-X-ray irradiation equipment and which went to accumulate, and gives the 
same sign to the member shown in drawing 1 - drawing 4 also in this Fig., and the member with the 
same function, base [ that the plate-like work piece W of a dimension used in this experiment is 
comparatively large (550mmx650mm) ] - it is a glass substrate. Frictional electrification of the upper 
case in car gondola 11, interruption and each work-piece Wl-1 of the lower berth, W2-2, and W3 -3 was 
carried out, and other work pieces (with no sign) were used as the dummy substrate which has not been 
charged. At each work piece, the potential of the location of four places shown by the square mark in the 
location of nine places and drawing 6 (a) which were shown by ** - ** was measured, used Io - 
NAIZA 30 is the thing of lOVAs. 

[0028] As the above-mentioned experimental result, the measured value of the potential in the location 
of** in each work-piece Wl-1, W2-2, and W3 -3 - ** is shown in Table 1 - 3. In addition, although the 
measured value in the location of the square mark is omitted in these tables 1-3, and there was some 
dispersion depending on a location, comparable measured value is obtained also in the location of four 
places of the square mark. 
[0029] 

[Table 1] (Table showing the electric discharge effectiveness of an upper case) 
$!l£S^:W3-3 *n#/Uf (KV) 
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[0030] 

[Table 2] (Table showing the electric discharge effectiveness of the middle) 
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[0031] 

[Table 3] (Table showing the electric discharge effectiveness of the lower berth) 
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[0032] About [ comparable as the electrification potential in the actual thermal treatment equipment A, 
as shown in above-mentioned Table 1 - 3, or / beyond it ] -at the time of the initial potential of 2kV - - 
6kV The result respectively of 30 seconds, 120 seconds, and 40 seconds in the irradiation time of the 
soft X ray for making mostly potential of work-piece Wl-1, W2-2, and W3 -3 of an upper case, the 
middle, and the lower berth into about [ 100-200V ] electric discharge potential was obtained. In 
addition, at A, B, and C point, the rates of flow of air were 0.48 m/s, 0.32 m/s, and 0.47 m/s, 
respectively. 

[0033] with the actual thermal treatment equipment A, the work piece W of one sheet is heat-treated in 
about 30 minutes - having - Io - since NAIZA 30 was operated for about 15 minutes in the meantime, 
according to the above-mentioned experimental result, in actual equipment, it became clear that the 
electrification charge to a work piece W could be discharged almost certainly. Moreover, drawing 5 
shows the relation between the distance of the charged body from exposure opening of soft-X-ray 
irradiation equipment (Io NAIZA 30), and the irradiation time which electric discharge takes. 
[0034] In addition, although the equipment of the structure which forms one opening 15 in one side of 
the heat treatment room 1 as an example of this invention, and heat-treats by carrying out sequential in- 
and-out of the work piece W by making it go up and down car gondola 1 1 in the vertical direction is 
indicated If it is the thermal treatment equipment of the structure which ends, supports many plate-like 
work pieces for spacing to parallel (it does not restrict horizontally) mostly as a thermal treatment 
equipment, and heat-treats by ventilating the clearance between plate-like work pieces in heating air or 



cooling air It is not necessary to say that this electric discharger is applic^^o any equipments. 
[0035] Although the above-mentioned example specifically showed the example in case a thermal 
treatment equipment is the lower support rise and fall system of car gondola 1 1 For example, the thing 
of the car gondola rise and fall system which equipped the flank with the support elevator style (in this 
case) The thing of the sheet support substitute rise and fall system equipped with loading between trains, 
and carrying-in/taking-out device while machine room 3 carries out the support substitute of every one 
step of each work piece of the multistage work-piece loading section of two trains by the side of a rise 
and descent prepared in the flank of the heat treatment room 1 and made it go up and down it with a rise- 
and-fall shaft, While circulating two or more cassettes, a work piece can be loaded into multistage in a 
cassette, and it can apply to the thermal treatment equipment of various formats, such as a thing of a 
receipts-and-payments **** cassette conveyance type, from opening. 

[0036] Moreover, the burn in board which is plate-like goods and by which multistage support was 
carried out can be equipped with work pieces, such as IC, not only like when it is the work piece which 
the above plate-like goods itself make heat-treat, but a burn in system, and this invention can be applied 
also to equipment which carries out accelerated-aging inspection of a product by heat treatment. 
[0037] However, since it is one sort of an X-ray harmful from the first, soft X ray needs to make it into 
thickness with a thickness of 1mm or more, if the wallplate which the structure and the quality of the 
material shall not reveal soft X ray, for example, surrounds the whole equipment is a steel plate and they 
are 0.5mm or more in thickness, and glass. Furthermore, since an X-ray may leak from unexpected 
Tokoro under the effect of refraction of an X-ray, scattered reflection, etc., it is necessary to make this 
whole equipment into the sealing structure where soft X ray is not revealed, moreover, breaker styles, 
such as a door and a shutter, and Io - the time of actuation of NAIZA 30 preparing an interlock and 
having opened opening wide ~ Io - not carrying out actuation of NAIZA 30 etc. needs to be minded. 
[0038] 

[Effect of the Invention] According to this invention, there is the following outstanding effectiveness 
like the above. 

[0039] (1) In invention according to claim 1, in the thermal treatment equipment which supplies heating 
or cooling air for supporting much plate-like goods in parallel, and is heat-treated, since it was made to 
irradiate soft X ray at the upstream part of the air flow over plate-like goods, the air for heat treatment is 
sprayed on each plate-like goods, and when plate-like goods are charged, electricity is discharged by 
heat treatment and coincidence. Moreover, since the air for heat treatment circulates the clearance 
between each plate-like goods and each plate-like goods are contacted uniformly, even when being 
inserted and contained by frames, such as car gondola, multistage, for example, electricity can be 
discharged certainly. 

[0040] On the other hand, since soft-X-ray irradiation equipment is intercepting soft-X-ray irradiation 
equipment with the circulation way of the air for heat treatment through the aperture which formed soft- 
X-ray irradiation equipment in the way outside the path, and was prepared in some walls which 
constitute a path, soft-X-ray irradiation equipment is not heated remarkably, or a life does not become 
short. [0041] That is, since what is necessary is to irradiate soft X ray and just to form ion in the 
upstream of elevated- temperature air flow to plate-like goods as described above Since it is not 
necessary to form soft-X-ray irradiation equipment itself into elevated-temperature air flow, by using the 
suitable air shutoff member which can penetrate soft X ray Even if it is the processed material (plate-like 
goods) which can arrange irradiation equipment itself to a part for the good environment division near 
ordinary temperature or this, consequently should be heat-treated in an elevated-temperature ambient 
atmosphere, static electricity charged in this can be discharged within a thermal treatment equipment, 
and **** of soft-X-ray irradiation equipment can also be prevented. 

[0042] (2) In invention according to claim 2, since elevated-temperature air will not flow into machine 
room even if it is hard to be influenced of the processing heat and the covered member of soft-X-ray 
permeability of an aperture (transparency aperture material) may be damaged also when the heat 
treatment room is maintained at hot environments since soft-X-ray irradiation equipment is located 
down the heat treatment room, the effect on soft-X-ray irradiation equipment is suppressed to the 



minimum. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
d ama ges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The whole outline configuration of the car gondola rise-and-fall-system thermal treatment 
equipment concerning one example of this invention is shown, drawing 1 (a) is a plane view sectional 
view, and drawing 1 (b) is a front view section Fig. 

[Drawing 2] It is the side view sectional view of the car gondola rise-and-fall-system thermal treatment 
equipment of drawing 1 . 

[Drawing 3] It is the side view sectional view which expands the attachment structure of the soft-X-ray 
irradiation equipment (Io NAIZA 30) arranged in the thermal treatment equipment A of drawing _! , and 
is shown in a detail. 

[Drawing 4] It is the front view section Fig. which expands the attachment structure of drawing 3 , and 
the exposure condition of soft X ray, and is shown in a detail. 

[Drawing 51 It is the explanatory view showing the relation between the distance of the charged body 
from exposure opening of soft-X-ray irradiation equipment, and the irradiation time which electric 
discharge takes. 

[Drawing 6] The global placement of the experimental device which checks the electric discharge 
effectiveness of soft-X-ray irradiation equipment and which went to accumulate is shown, and drawing 
6 (a) is [ a side elevation and drawing 6 (c) of a top view and drawing 6 (b) ] front views. 
[Description of Notations] 

1 Heat Treatment Room 

2 Air Conditioned Room 

3 Machine Room 

4 Adiabatic Wall 

5 Structure 

6 Door for Maintenance 

7 Shutter 

8 Supplied-Air Duct 

9 Dust Filter 

1 1 Car Gondola 

12 Jet Pipe 

13 Heater 

14 Blower 

15 Slit-like Opening 

20 Car Gondola Elevator Style 

30 Io - NAIZA (Soft-X-Ray Irradiation Equipment) 

A Thermal treatment equipment 

W Work piece (plate-like goods) 
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